fatal suicide attempts among soldiers also rose sharply during this time, 3 in parallel with the trend in suicide deaths. 4, 5 Individuals with a previous suicide attempt are approximately 40 times more likely to die by suicide than those with no previous attempt, 6 yet our understanding of Army suicide attempts remains limited. Recent survey findings are informative, [7] [8] [9] with approximately 1.3% of soldiers reporting the onset of a first suicide attempt after enlistment. 10 These data may not correspond with actual medical encounters, which are particularly important owing to their effect on the Army health care system. Although prior studies of medically documented attempts relied on a single Army or Department of Defense (DOD) database to identify cases, 11, 12 recent evidence suggests that a comprehensive examination of Army suicide attempts requires integration of multiple administrative data systems. 3 Our aim is to provide the first comprehensive analysis of documented suicide attempts in the active-duty US Army during the wars in Afghanistan and Iraq. Using data from the Army Study to Assess Risk and Resilience in Servicemembers (Army STARRS; http://www.armystarrs.org), 13, 14 we examined sociodemographic, service-related, and mental health predictors of suicide attempts from 2004 through 2009 to identify segments of the regular Army population at greatest risk. This analysis of administrative records is an important addition to retrospective self-report data on suicide attempts from recent Army STARRS survey research, which did not include soldiers in basic combat training or soldiers currently deployed. 10 
Methods

Sample
The Historical Administrative Data Study (HADS) is a component of the Army STARRS that integrates 38 Army and DOD administrative data systems, including every system in which suicidal events are medically documented. Creation and analysis of the consolidated and deidentified data system were approved by the institutional review boards of the Uniformed Services University of the Health Sciences for the Henry M. Jackson Foundation (the primary grantee), the University of Michigan Institute for Social Research (site of the Army STARRS Data Enclave), University of California, San Diego, and Harvard Medical School. The HADS includes individual-level person-month records for all 1.66 million soldiers on active duty from January 1, 2004, through December 31, 2009. 14 In this longitudinal, retrospective cohort study, we focused on records for the 975 057 regular Army soldiers on active duty during this time (excluding activated Army National Guard and Army Reserve soldiers), 9791 of whom had a documented suicide attempt. Data were analyzed using a discrete-time survival framework with person-month as the unit of analysis, 15 such that each month in the career of a soldier was treated as a separate observational record. Given that discrete-time survival coefficients can be estimated without bias when control personmonths are subsampled randomly and weighted using the logic of case-control analysis, 16 we reduced computational intensity by selecting from the population an equal- Evacuation System, which together provide health care encounter information from military and civilian treatment facilities, combat operations, and aeromedical evacuations (6197 cases). We excluded suicide deaths and DOD Suicide Event Report records indicating only suicidal ideation. The ICD-9-CM code E959 (late effects of a self-inflicted injury) was excluded because it confounded the temporal relationships between the predictor variables and the suicide attempt. 18 Records from different data systems were cross-referenced to ensure all cases represent unique soldiers. For soldiers with multiple suicide attempts, we selected the first attempt by using a hierarchical classification scheme that prioritized DOD Suicide Event Report records owing to that system's more extensive reporting requirements. 3 Sociodemographic, length of service, deployment status, and mental health diagnosis variables were constructed from administrative records (eTable 1 in the Supplement; http://www.armystarrs.org/publications). An indicator variable for a previous mental health diagnosis was created from ICD-9-CM codes for mental disorder (eg, major depression, posttraumatic stress disorder, personality disorders), excluding postconcussion syndrome, tobacco use disorder, and supplemental V-codes that are not disorders (eg, stressors/ adversities, marital problems) (eTable 2 in the Supplement). Recency of diagnosis was determined based on the number of months elapsed from the most recent diagnostic record to the suicide attempt (cases) or control person-month. To further examine associations between length of service and the risk for suicide attempts, we generated separate discretetime hazard functions for enlisted soldiers and officers. These hazard functions were used to estimate the risk for suicide attempts in each month since entering Army service (number of suicide attempters per 100 000 person-months). Data analysis was performed from February 3 through November 12, 2014.
Statistical Analysis
Results
Enlisted soldiers constituted 83.5% of active-duty regular Army soldiers and accounted for 98.6% of all cases of suicide attempt (n = 9650), with an overall rate of 377.0 (95% CI, 369.7-384.7) per 100 000 person-years during the 2004-2009 study period. Officers (commissioned and warrant officers) constituted 16.5% of the regular Army and accounted for 1.4% of cases (n = 141), with an overall rate of 27. 9 (95% CI, per 100 000 person-years ( Table 1 and Table 2 ). (35-39 years, 0.7 [0.6-0.8]; ≥40 years, 0.5 [0.4-0.6] ), completing at least some college (some college, 0.7 [0.6-0.8]; completed college, 0.6 [0.5-0.7] ), and being of black (0.7 [0.6-0.7] ), Table 2) .
Sociodemographic Characteristics
Examination of the standardized risk estimates reveals that enlisted women had nearly 13 times the risk of female officers (rate ratio [RR], 12.6 [95% CI, ). Similarly, enlisted soldiers who entered Army service at 25 years or older had more than 16 times the standardized risk of officers in the same group (RR, 16.3 [95% CI, ). Although currently being 40 years or older was protective for enlisted soldiers and officers, the risk among enlisted personnel in this age group was 5.6 times higher than that of officers in the same age group (RR, 5.6 [95% CI, .0]).
Length of Service
After we adjusted for sociodemographic characteristics, enlisted soldiers in their first 4 years of service had higher odds of suicide attempts (OR for 1-2 years, 2.4 [95% CI, 2.2-2.6]; OR for 3-4 years, 1.5 [95% CI, 1.4-1.6]) than those with 5 to 10 years of service, whereas those serving for more than 10 years had lower odds (OR, 0.5 [95% CI, 0.4-0.5]) ( Table 3) . Additional pairwise analyses revealed that the rates of attempted suicide differed significantly by time in service (χ 2 1 values, 226.9-390.2; P < .001 for all comparisons). Length of service was not associated with suicide attempt among officers (χ 2 3 = 6.3; P = .10), although the ORs had a similar decrease beyond the second year of service ( Table 4) . Enlisted soldiers in their first 2 years of service had the greatest standardized risk, which was more than 10 times that of officers in the same category (RR, 10.6 [95% CI, 
]).
A discrete-time hazard model examining time to suicide attempt demonstrated greatly elevated risk among enlisted soldiers during their first year in Army service, with the risk peaking in the second month of service (102.5 per 100 000 personmonths). Risk decreased substantially to a mean of 56.0 per 100 000 person-years during the second year of service, followed by a more gradual decline to a mean of 29.4 per 100 000 person-months after 4 years of service. Risk among officers remained relatively stable across time, with an overall mean of 6.1 per 100 000 person-months ( Figure) .
Deployment Status
We found higher odds of suicide among never deployed (OR, 2.8 [95% CI, 2.6-3.0]) and previously deployed (OR, 2.6 [95% CI, 2.4-2.8]) enlisted soldiers than among those currently deployed when we controlled for sociodemographic variables ( Table 3 ). The pairwise difference between never and previously deployed was also significant (χ 2 1 = 6.3; P = .01). Deployment status was not associated with suicide attempt among officers (χ 2 2 = 1.2; P = .54), although the ORs changed in the same direction as for enlisted soldiers (Table 4) . Never-deployed enlisted soldiers, the group at greatest risk based on deployment status, accounted for a similar proportion of their respective population as never-deployed officers (40.4% vs 37.9%) but had a standardized risk nearly 16 times higher (RR, 15.9 [95% CI, ). Although a smaller proportion of enlisted soldiers were previously deployed compared with officers (36.2% vs 42.8%), their standardized risk for suicide attempt was approximately 14 times higher (RR, 14.0 [95% CI, (Table 3 ). All additional pairwise comparisons between time intervals were also significant (χ 2 1 values, 153.2-2910.4; P < .001 for all comparisons). Officers with a mental health diagnosis in the previous month similarly had the greatest likelihood of attempt (OR, 90.2 [95% CI, ), and longer intervals resulted in increasingly smaller ORs, ranging from 14.8 (95% CI, ) for 2 to 3 months to 2.3 (95% CI, 1.0-4.9) for 13 months or more (Table 4) . Most pairwise analyses of these intervals were significant (χ 2 1 values, 12.0-96.0; P < .001 for all comparisons), except for 2 to 3 months vs 4 to 12 months (χ 2 1 = 0.9; P = .35). The elevated risk in the month after the diagnosis was more than 4 times higher for enlisted soldiers than officers (RR, 4.2 [95% CI, ). The populationattributable risk proportions for previous mental health diagnosis (ie, the proportion of observed suicide attempts associated with the predictor) 25 based on these models were 54.0%
for enlisted soldiers and 66.5% for officers. The presence of a mental health diagnosis did not change the significant sociodemographic findings noted above.
Discussion
Using comprehensive data on administratively documented US Army suicide attempts, this study identified segments of the active-duty regular Army population at greatest risk for suicide attempts, highlighting pathways for further inquiry and intervention. The findings suggest that enlisted soldiers and officers require unique considerations in research and prevention. Beyond potentially important differences in sociodemographic characteristics (eg, higher educational levels among officers), training, and occupational responsibilities, these groups also have distinct risk distributions. Enlisted soldiers constituted approximately 84% of the Army and nearly 99% of sui- Tables 1 and 2 (sex, age at entry into the Army, current age, race, educational level, and marital status). All analyses also included a dummy predictor variable for calendar month and year to control for secular trends. d Indicates rate per 100 000 person-years, calculated based on n 1 /n 2 , where n 1 is the unique number of soldiers within each category and n 2 is the annual number of person-years (not person-months) in the population (n = 3.08 million). e Indicates the proportion of all enlisted soldiers represented by each category of each predictor, calculated by dividing the total number of each row by the overall total number (30 715 250) in the last row of Table 1 . f Calculated as suicide attempters per 100 000 person-years, assuming other predictors were at their samplewide means. g Indicates statistical significance (P < .05).
on data from the Centers for Disease Control and Prevention, the rate of nonfatal self-injury among men aged 18 to 34 years was 213.8 per 100 000 persons from 2004 through 2009 (273.6 per 100 000 persons for women).
27 However, the data from the Centers for Disease Control and Prevention only capture selfinjury treated in US hospital emergency departments, suggesting that they underestimate the true general population rate. For clinicians assessing individual risk, distinguishing between who they are likely to see in practice vs who is at highest risk in the population is important. Similarly, program planners seeking to have the greatest effect on population health must consider where risk is concentrated within the population when developing interventions. For example, female enlisted soldiers are more than twice as likely as male enlisted soldiers to attempt suicide but constitute only 13.7% of the active-duty regular Army. The consistency of sex as a predictor suggests that examination of risk in men and women separately may be beneficial. 9 Identification of sex-specific risk profiles would assist in the development and targeting of interventions, particularly for women because they may require prevention programs that differ from those designed for a maledominated Army population. In contrast, race was only associated with suicide attempts among enlisted soldiers, with nonHispanic white soldiers at greater risk than black, Hispanic, or Asian soldiers. Enlisted soldiers and officers were at increased risk if they entered Army service at 25 years or older, suggesting the importance of early intervention (eg, additional training, education, and/or mental health resources) for new soldiers in this age group. Length of Army service was also important among enlisted soldiers. Risk was elevated during the first tour of duty, particularly the initial months after entering Army service. Prior Army STARRS survey findings indicate that nearly 39% of new soldiers report a preenlistment history of common internalizing or externalizing mental health disorders, 28 and preen- Tables 1 and 2 (sex, age at entry into the Army, current age, race, educational level, and marital status). All analyses also included a dummy predictor variable for calendar month and year to control for secular trends. d Indicates rate per 100 000 person-years, calculated based on n 1 /n 2 , where n 1 is the unique number of soldiers within each category and n 2 is the annual number of person-years (not person-months) in the population (n = 3.08 million). e Indicates the proportion of all officers represented by each category of each predictor, calculated by dividing the total number of each row by the overall total number (6 059 741) in the last row of Table 2 . f Calculated as suicide attempters per 100 000 person-years, assuming other predictors were at their samplewide means. g Indicates statistical significance (P < .05).
population prevalence and high risk for suicide attempts among early-career enlisted soldiers suggests that enhanced surveillance and evidence-based prevention targeting this segment of the Army population could have the greatest effect on rates of suicide attempts.
Currently deployed enlisted soldiers were less likely than other enlisted soldiers to attempt suicide. Numerous studies have documented adverse mental health outcomes after deployment, [30] [31] [32] [33] [34] although our finding of higher risk among previously vs currently deployed enlisted soldiers differs from a recent Army STARRS study of suicide deaths that found risk was comparable between these groups. 22 That prior study of suicide fatalities also contrasts with our finding that the risk for suicide attempts was greatest in soldiers who were never deployed. Additional research is needed to examine the role of deployment status in fatal vs nonfatal suicidal behaviors and whether predeployment mental health screening may have contributed to decreased risk for suicide attempts in those currently deployed (ie, a healthy deployed-soldier effect). 35 To better understand the relationship between deployment and suicide attempts, studies should examine variables such as time to (anticipated) future deployment among those never deployed, time since deployment among those currently deployed, and time since redeployment among those previously deployed. Mental health diagnoses, which are among the most consistent risk factors for suicidal behaviors, 4 increased dramatically in the US military during the past decade of war. 36 In the present study, suicide attempts among enlisted soldiers and officers were associated with a history of receiving a mental health diagnosis, particularly in the previous month. We found that 59.8% of enlisted soldiers (5774 of 9650 suicide attempts) and 70.2% of officers (99 of 141 suicide attempts) received a diagnosis before their suicide attempt, suggesting that many at-risk soldiers have already been identified by the Army health care system as needing mental health services and providing opportunities for further risk assessment and intervention. Future research should examine which mental health disorders carry the greatest risk among soldiers and the trajectories of diagnoses over time, as well as systems-level factors, such as quantity, quality, and continuity of care. Many of the significant sociodemographic predictors among enlisted soldiers are consistent with the literature on civilian suicide attempts, 37 including female sex, being younger, nonHispanic white race, and lower educational attainment. The findings regarding sex, rank, and history of mental health disorder are also generally supported by Army STARRS survey results
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but not the associations with age, race, and deployment history. However, caution is warranted in making these comparisons owing to important methodologic differences between studies. In addition to the use of self-report survey data, the prior Army STARRS study did not stratify by rank or include soldiers who were in basic combat training or currently deployed. The prior study also examined predictors of suicide attempts with first onset after enlistment whereas we could not account for preenlistment history. Finally, survey participation is affected by the high probability that soldiers with a psychiatric hospitalization will be involuntarily separated from the Army.
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A limitation of the present study is that we focused only on suicide attempts documented by the Army health care system. Undocumented suicide attempts, including self-pay treat- 
